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1. Data {#sec1}
=======

Data shown in this article are related to the research article entitled "Lithium carbonate recovery from lithium-containing solution by ultrasound assisted precipitation" [@bib1]. The initial content of the leachate of cathode scrap before removing impurity ions is presented in [Table 1](#tbl1){ref-type="table"}. The effect of ultrasound on the crystallization time of Li~2~CO~3~ is provided in [Fig. 1](#fig1){ref-type="fig"}. [Table 2](#tbl2){ref-type="table"} is the mass fraction of metals in the precipitated Li~3~PO~4~. [Fig. 2](#fig2){ref-type="fig"}. Is the XRD pattern and SEM image of Li~3~PO~4~.Table 1The leachate of cathode scrap before removing impurities.Table 1MetalLiNiMnCoAlConcentration (g/L)10 ± 0.511 ± 0.210.5 ± 0.23.2 ± 0.25 ± 0.2Fig. 1Effect of ultrasound on the crystallization time of Li~2~CO~3~ (ultrasound power of 150 W, solid Na~2~CO~3~, Na^+^ to Li^+^ of 1, initial lithium concentration of 10 g/L, at 343 K for 35 min).Fig. 1Table 2Mass fraction of metals in the precipitated Li~3~PO~4~.Table 2ContentLi~3~PO~4~Na~2~ONiOMnOCo~2~O~3~Al~2~O~3~Composition (wt %)95.57054.40410.00460.00280.00760.0104Fig. 2The XRD pattern and SEM image of Li~3~PO~4~.Fig. 2

2. Experimental design, materials and methods {#sec2}
=============================================

The lithium concentration of filtrate (FI) after recovery lithium carbonate was 2 ± 0.2 g/L, 100 ml FI was added into the reactor ([Fig. 1](#fig1){ref-type="fig"} in Ref. [@bib1]) at 60 °C and the ultrasonic probe was immersed into the FI. The stoichiometric solid sodium phosphate (Na~3~PO~4~) was added to the FI at one time and the ultrasonic instrument was also opened simultaneously. After the reaction was completed, the FI was filtered immediately and the precipitant was dried in an oven for 24 h at 80 °C, the Li~3~PO~4~ can be obtained. The lithium recovery rate can also be calculated from Eq. [(1)](#fd1){ref-type="disp-formula"}.$$I_{R} = \ 1 - \frac{C_{t}V_{t}}{C_{0}V_{0}}$$where, *I*~*R*~ refers to the lithium recovery rate, *C*~*t*~, *C*~*0*~ refers to the concentration of lithium at time t and initial solution (g/L), *V*~*t*~ and *V*~*0*~ refer to the volume of solution at time t and initial solution (ml), respectively.

The initial content of leachate of cathode scrap before removing impurities was illustrated in Table and the effect of ultrasound on the crystallization time of Li~2~CO~3~ was given in [Fig. 1](#fig1){ref-type="fig"}. After precipitating Li~2~CO~3~ and filtration, the FI was obtained with concentration of 2 ± 0.2 g/L. Subsequently, the Li~3~PO~4~ can be obtained with recovery rate of 85.1% by adding stoichiometry (100%) Na~3~PO~4~ which is insoluble in water [@bib2] and the parameters were chosen as follows: solid Na~3~PO~4~, sodium to lithium of 1, at 333 K for 35 min. The XRD pattern of the obtained Li~3~PO~4~ is shown in [Fig. 2](#fig2){ref-type="fig"}. It agrees well with the standard pattern peaks of Li~3~PO~4~ (JCPDS: 01-071-1528). To accurately calculate the purity of Li~3~PO~4~, the precipitated Li~3~PO~4~ was further dissolved by aqua regia and its mass fraction of metals was measured by ICP-OES. The results were shown in [Table 2](#tbl2){ref-type="table"} and the mass fraction of Li~3~PO~4~ is accounted for 95.57%. The SEM image of the precipitated Li~3~PO~4~ is illustrated in [Fig. 2](#fig2){ref-type="fig"}, and it can be observed that the precipitated Li~3~PO~4~ was presented as rod-like crystal.
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